Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Nonetheless, the EU and Turkey already have well-integrated economies as far as a large part of the trade in goods is concerned. An incomplete CU between the EU-15 and Turkey was created on 1 January 1996, guaranteeing free circulation of industrial goods and processed agricultural products. Quotas were prohibited in the CU with the EU. In addition, Voluntary
Restraint Agreements (VRA) concerning trade in textiles were abolished. Turkey's commercial and competition policies had to be harmonised with those of the EU and a level of intellectual property protection similar to that in the EU was agreed upon.
The CU with the EU-15 does not deal with agriculture or services. Exemptions do apply for iron and steel and products thereof, and textile trade is impeded by EU's antidumping actions and safeguard measures. Nonetheless, there is a commitment on the part of both the EU and Turkey to expand and strengthen the CU. Agriculture will be included through ongoing negotiations on mutual concessions, with the objective of establishing a free trade area (FTA).
Turkey and the EU are pushing ahead to extend the CU to cover new areas such as services and public procurement.
1 The 'Copenhagen criteria' have three components: a) political stability: democracy, human rights, protection of minorities; b) economic criteria: a market economy and competition with the older member states in the single market; c) the acquis criteria: adoption of EU law and acceptance of the objectives of the Union. In preparing for EU accession, Turkey has concluded free trade agreements with most of the countries that joined in the most recent round of enlargement: Czech Republic, Slovakia, Hungary, Lithuania, Estonia, Latvia, Slovenia, and Poland (Ülgen and Zahariadis, 2004) .
Nevertheless, it is reasonable to expect Turkey's entrance into the EU no earlier than ten to fifteen years from now according to EU Commissioner for Enlargement Günter Verheugen and Germany's Foreign Minister, Joschka Fischer, (Fischer, 2004) .
It is the purpose of this paper to analyse Turkey's most important export sectors, to evaluate the impact of the CU of 1996 on industrial goods (such as plastics and rubber, textiles and clothing, machinery and furniture) and to simulate the impact of a strengthened and expanded CU on Turkey's discriminated sectors (such as agriculture, and iron and steel). For a forecast of future trade flows and Turkey's chances on the EU market, it is necessary to assess underlying trade structures and the determinants of current trade flows. In this study, emphasis will be placed on the role of price competition, protection, and transport costs in the export trade principal exports are textiles and clothing, followed by agricultural products, iron, steel and machinery. Its largest trading partner worldwide is Germany, followed by Italy. Turkey's agricultural sector is the largest 3 of all the OECD countries, accounting for about 17% of GDP, 20% of exports, and 40% of the labour force. Its production includes tobacco, cotton, grain, olives, sugar beets, pulses, citrus and livestock. Cotton, fruit and vegetable production has increased dramatically in recent years due to irrigation efforts and government support.
3 In percentages of GDP, exports, and the labour force employed in the agricultural sector.
Discussion Papers
The government employs multiple incentives to promote exports, including output and input subsidies, tax credits, guarantees, and insurance programs.
As far as agricultural products are concerned, competition comes mainly from the EU.
Greece, Spain and Italy are serious competitors with Turkey in the field of edible vegetables (olives, pulses), edible fruit (citrus), and processed agricultural products. Greece has proved to be one of the most significant competitors with Turkey both in terms of agricultural and industrial products (ICAP, 2004) .
Steel and iron are produced by a variety of countries, among them China, India, Russia, Ukraine, Brazil, and Australia. Hence Turkey -being a smaller producer -has to deal with stiff competition in the production of iron and steel and products thereof.
With respect to textiles and clothing, a major concern for Turkey is the expiration of quotas on textiles and clothing on 1 January 2005. Abolition of quotas will mainly benefit low-cost producers such as China. Chinese textile exports constitute a third of global trade in textiles and clothing.
When looking at machines, mechanical appliances, and vehicles, Turkey's principal competitors outside the EU are the Central and Eastern European countries (CEECs). Turkey faces stiff competition from Poland in the trade with vehicles.
In Table 1 we list the sixteen largest sectors in which Turkey is exporting to the EU.
We consider averages of sectoral export values over the period 1988 to 2002 in order to smooth out peaks and valleys. As far as agriculture is concerned, we selected sectors with an export value of more than 100 million ECU (yearly average 1988-2002) . Concerning industrial sectors, the minimum export value was set in most cases at 200 million ECU (yearly average 1988-2002 Chen and Wall (1999) , Breuss and Egger (1999) and Egger (2000) have improved the econometric specification of the gravity equation and highlight the advantages of using panel data methodology. Second, Bergstrand (1985) , Helpman (1987) , Wei (1996) , Soloaga and Winters (1999) , Limao and Venables (2001) , Bougheas et al. (1999) and Anderson and Wincoop (2003) 
where YH i (YH j ) are the exporter (importer) GDP per capita. The two models above are equivalent and the coefficients are expressed as: β 3 =-γ 3 ; β 4 =-γ 4 ; β 1 =γ 1 +γ 3 ; β 2 =γ 2 +γ 4 . The second specification is usually chosen when the gravity model is used to estimate bilateral exports for specific sectors (Bergstrand, 1989) , whereas the specification given by equation
(1) is often used to estimate aggregated exports (Endoh, 2000) .
For estimation purposes, model (2) in log-linear form for a single year, is expressed as, A high level of income in the exporting country indicates a high level of production, which increases the availability of goods for exports. Therefore we expect 1 γ to be positive. The coefficient of Y j , γ 2 is also expected to be positive, since a high level of income in the importing country suggests higher imports. The coefficient estimate for exporter's per capita income, γ 3 , is interpreted by Bergstrand (1989) as a proxy for the exporter's K/L ratio. It may carry a positive or negative sign, depending on whether the gravity equation is estimated for a capital-or labour-intensive industry. The coefficient of the importer per capita income, γ 4 , also has an ambiguous sign: it may be negative when the products imported are necessities, Discussion Papers 483 3 Factors influencing trade according to the gravity model and positive when they are luxuries (Bergstrand, 1989) . The distance coefficient is expected to be negative since it is a proxy of all possible trade cost sources. Traditionally, the gravity model uses distance to model transport costs. However, recently Bougheas et al. (1999) showed that transport costs are a function not only of distance but also of public infrastructure. They augmented the gravity model by introducing additional infrastructure variables (stock of public capital and length of motorway network). Their model predicts a positive relationship between the level of infrastructure and the volume of trade, which is supported using data from European countries.
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Empirical application of the gravity model to Turkey-EU trade
Augmented gravity model and estimation techniques
A variant of the gravity equation (see equations (4) and (5) We deviate from the gravity model presented in section 3 (equation (3)) in several respects.
First, we do not focus on infrastructure and in particular not on terrestrial infrastructure (i.e., the circumstances of arriving at the domestic port and departing from the foreign port), but on maritime transport costs when measuring distance. For this purpose, we scaled geographical distance (actual nautical miles) by using the freight cost index to construct a new transport cost variable. We assumed that merchants would use sea transport whenever possible, given the fact that a certain quantity transported by ship (40-foot containers) costs about one-fifth of the same quantity transported by road (13.6 m trailer). In 2003, maritime transportation was the leading transportation method for Turkish exports, followed by road transport. 9 We do not consider land transport costs here since they are the same for all exporting countries and independent of the export port (Turkey, Bulgaria, Ukraine) once the destination (foreign) port (e.g. Hamburg) has been reached. But still it has to be noted that land transport costs of the exporting country (e.g. Turkey, from Ankara to Istanbul) will differ from exporting country to exporting country (Turkey, Ukraine, Georgia) and should therefore be considered. However, they are partly incorporated into the income variable of the exporting country. A country with higher GDP will also have better public infrastructure.
Second, concerning economic distance, we use differences in incomes between trading countries, a variable similar to that used in Arnon et al. (1996) and in McPherson et al. (2000) . Our variable is constructed as the absolute difference in per capita incomes in purchasing power parities (PPP).
We can identify two conflicting effects of this variable on trade. On the one hand, when the trading countries have very different per capita incomes, lower economic distance might foster trade, on the basis of the Linder (1961) model. According to this effect, countries tend to increase their bilateral trade in similar products when their per capita incomes are more similar. We therefore expect more trade to be intra-industry trade (countries should both export and import the same goods) when per capita incomes converge.
On the other hand, higher economic distance might foster inter-industry trade (countries import and export different goods) if we consider the Heckscher-Ohlin (H-O) model. H-O centres on expected trade patterns when countries have different factor endowments, but similar tastes. Per capita income differences can represent inter-country differences in factor scarcity.
We expect present trading patterns to be affected by both factors. For some commodities, the Linder effect will dominate the H-O effect and economic distance will have a negative effect on trade, whereas for others the opposite might occur, in which case economic distance will have a positive effect on trade.
Finally, a real exchange rate variable is added to our specification (Bergstrand, 1985 (Bergstrand, , 1989 Soloaga and Winters, 1999) . We calculated Turkey's and its competitors' bilateral real effec- The construction of the variables is described in the Appendix. α ijk stands for the specific country-pair effects for sector k and allows us to control for all omitted variables that are cross-sectionally specific but remain constant over time, such as contiguity, language and cultural ties.
Expanding the CU between Turkey and the EU is expected to have a noticeable impact on Turkish exports facing high or very high protection in the EU, such as agricultural products, iron and steel. Turkey's price competitiveness is expected to be decisive for export success in all sectors under investigation. Expectations on the role of transport costs, differences in transport costs and differences in per capita income in Turkey's export trade are less conclusive. The importance of those factors is believed to vary from sector to sector.
Panel data methodology is used to estimate equations (4) and (5). We mainly apply the Seemingly Unrelated Regression (SUR) technique, thus controlling for correlation between crosssections. The Generalised Method of Moments (GMM) is the method of choice for the partial adjustment version of the models. However, in some cases, in which we utilise Pooled Least Squares (PLS), neither the SUR technique nor the GMM technique can be applied, due either to an insufficient number of observations or to the lack of acceptable instruments. The use of panel data methodology has several advantages over cross-section analysis. First, panels make it possible to capture the relevant relationships among variables over time. Second, a major advantage of using panel data is the ability to monitor the possible unobservable tradingpartner pairs' individual effects. When individual effects are omitted, OLS estimates will be biased if individual effects are correlated with the regressors. Mátyás (1997) , Chen and Wall (1999) and Egger (2000) present a discussion of the advantages of using this methodology to estimate the gravity equation of trade.
Panel unit-root tests are conducted for imports in real terms (aggregated), for the real exchange rate, total income, per capita income differences and transport costs. Stochastic trends that express themselves as autocorrelation of the error terms 13 are found to prevail in all series analysed.
Due to missing data and possibly an insufficient number of observations, Period SUR 14 cannot be performed. However, we control for autocorrelation of the disturbances by plugging in AR-terms whenever they prove to be significant. the long-run model, which does not include a lagged endogenous variable and works with a common intercept to simplify the simulations and alleviate the computations. In the latter model, the real effective exchange rate elasticities differ a bit from the ones computed via the FE-model. All our simulations are based on multiple-regression equations derived from the models described above. Nonetheless, the impact of a change in protection could also be computed by means of standardised real effective exchange rate coefficients 16 , thus considering each variable's contribution to changes in exports. To make our simulation results comprehensible, a separate line with the standardised real effective exchange rate coefficients is added in the simulation segment.
14 Which controls for correlation between periods. 15 It is well known that forecast errors (simulation errors) can be two-fold: (1) regression coefficients might (slightly) change under a CU, (2) the magnitude and distribution of the disturbances under a CU are unknown. We circumvented the second problem by computing regression line values for both actual exports/imports and simulated exports/imports. 16 In a bivariate regression model with only one independent variable (reer) the impact of a change in reer on exports could be calculated by multiplying the reer-elasticity with the change in reer. In the multiple regression model, one must consider reer's relative contribution to a change in exports.
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Some caveats
We hope to contribute to the EU-Turkey CU debate by providing the EU demand elasticities for Turkish exports, which enter the simulations performed. Nevertheless, it must be admitted that the simulation results hinge very strongly on the EU tariff and subsidy rates chosen. Simple statements on the 'true' extent of prevailing sectoral tariffs or tariff-like duties are rather difficult. According to Grethe (2004b) , there still exist some types of market barriers against Turkish products, even though almost all ad valorem tariffs have been abolished in the agricultural sector. Seasonal tariffs apply to four kinds of fruit and nine vegetables, thus complicating computations of tariffs. High specific duties are imposed on core products of the CAP and specific duties apply to many processed products. Tariff statements are further complicated by the entry price system of the EU, which acts like a tariff on Turkish vegetables and fruit 17 , thus erasing preferential tariffs granted to Turkey (CONSLEG, 1984) . Besides, some preferential tariffs for Turkish agricultural and industrial goods have also been annulled by EU safeguard measures taking the form of temporary tariffs.
Main results
Now, we present the empirical findings for Turkey based on equations (4), (4') and (5) and the simulation results concerning the impact of an expanded CU.
When computing the real effective exchange rates for vegetables, fruit and nuts, and preparations thereof, we consider a 20% cut in the prevailing tariffs and a 36% cut in the prevailing subsidies during the 1995-2000 period in the EU, as agreed in the Uruguay Round (OECD, 1997, 25, 41). for α = 1 %, 5 % and 10 % respectively.
20 A very thorough discussion of the CU on Turkish agriculture can be found in Grethe (2004a) . This dissertation contains computations of changes in prices and output, in producer and consumer surplus and net budget effects due to a CU between Turkey and the EU. In contrast to Grethe, we concentrate on the trade effects of a CU between Turkey and the EU. 21 T = tariff rate (WTO Trade policy Review EU, 1995, 2000; S = subsidy rate (qualitative information to be found in Supper (2001) , converted into a very rough subsidy equivalent). 22 An AR-term has been included whenever it turned out to be significant, thus correcting for autocorrelation of the disturbances and non-stationarity of the series. 23 A partial adjustment model has been used whenever the adjustment coefficient was significant, thus modeling the lagged adjustment of exports with respect to changes in transport costs, the real effective exchange rate etc. 24 Trade integration could imply that Turkish exports are freed from tariffs and are given a support (subsidy) corresponding to the subsidies prevailing in this sector in the EU.
In the framework of the augmented gravity model, transport costs and the real effective exchange rate do, as expected, have a significant impact on Turkish exports: an increase in transport costs decreases Turkish exports and a depreciation of the real effective exchange rate increases Turkish exports. The coefficient of 'per capita income differences' does not carry the expected sign and total income is not significant. According to the simulations performed, the abolition of tariffs in this sector would lead to an increase of the level of exports by 12.5%. The elimination of both tariffs and the payment of subsidies (after full trade integration or EU accession) would enhance exports by 18.7%.
The third column of Table 2 2002. Tariff and non-tariff protection in the EU were low in 1996. Introduction of the CU in 1996 has led neither to a relevant increase in exports nor to a significant change in real effective exchange rate elasticities according to our regressions and simulation results. The hypothesis that Brazil is to be considered as an extra-EU competitor is falsified by the data. 25 Transport costs and real effective exchange rates prove to be significant determinants of Turkish plastics and rubber exports. Given the rather low protection level in these two sectors, abolition of tariffs in 1996 might have possibly enhanced plastics exports (level) by 2.13% and rubber exports (level) by 1.31%. This result is not surprising given the low level of EU protection in these sectors.
25 Therefore equation (4) Regression results based on eq. (5 
Impact of CU (abolition of tariffs)
+ 2.13 % increase in export level + 1.31 % increase in export level Note: t-values are stated in brackets. ***, ** and * signal the tolerated error-level and stand for α = 1 %, 5 % and 10 % respectively. Table 4 shows the results concerning textiles and clothing exports. Turkish exports of textiles and clothing develop quite smoothly during the 1988-2002 period and show mild upward trends in most EU countries except Ireland. According to the evolution over time, the impact of a CU after 1996 is not very pronounced. The time dummies are not significant in the majority of sectors analysed. Differences in transport costs to the EU market between China and Turkey do not always put Turkish textile exporters into an advantageous position. Due to the rather low real effective exchange rate elasticities prevailing in the [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] period 27 , the impact of the CU of 1996 is rather small. According to our calculations, textiles and clothing exports under the CU between Turkey and the EU might have experienced a level increase in the range of 1.2% and 7.2% under ceteris paribus assumptions (i.e. no change in China's price competitiveness and the other right-hand-side variables). This is of course not a very remarkable increase. Table 5 presents the results for iron and steel exports, the development of which has not been very homogeneous throughout the EU countries. Similar to agricultural products, iron and steel have been exempted from the CU between Turkey and the EU. Tariffs are very low (2.5 and 3.0%), but EU protection through subsidies is quite high. Competition on the iron and steel market is very rough due to low-cost producers such as China and the numerous antidumping actions of the EU (and the USA). With iron and steel, we find very strong price competition from China and high and significant Turkish real effective exchange rate elasticities. Transport costs are not significant for sectors 72 and 73. Abolition of tariffs would increase exports of sector 72 by 1.5%. A CU in sector 73 would enhance exports of sector 73 by 2.5%. Table 6 presents the results for exports of machinery and the like. In the machinery-related sectors, we observe a strong and steady increase of Turkish exports into the EU in the period
1988
_ 2002. Given the fact that tariffs in these sectors were already low before the CU between Turkey and the EU, the expected impact of a CU is quite low. This expectation is confirmed by our simulations, which predicted an increase in export levels between 2.3% and 5.2%. Polish price competition is significant and serious, as is the impact of Turkey's own price competitiveness. Transport cost differences between Poland and Turkey are not a relevant determinant of Turkish export performance.
27 The base period of the simulations for the textiles and clothing sector. the EU. The already existing CU covering industrial goods (plastics and rubber, textiles and clothing, and machinery) has increased Turkish exports to the EU -under ceteris paribus assumptions -only slightly.
Description of Data
In the following, the variables of equations (5) and (6) : lx, lyt, lydiff, lreer, lreer* , ltcindex and ldtc* will be described in original form (not in logs). All data run from 1988 to 2002.
In our case, 10 cross-sections (10 EU countries: Germany, Denmark, Spain, France, UK, Greece, Ireland, Italy, the Netherlands, and Portugal) had basically complete time series. 31 . 34 Average ocean freight and port charges per short ton of import and export cargo.
